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Abstract: A proportional resonance self-immunity control strategy is proposed to solve the problem of a large number
of low-frequency harmonics caused by the nonlinearity of the drive motor inverter and the non-sinusoidal waveform of
the back electromotive force. This strategy can suppress the current harmonics more comprehensively, while the
introduction of resonance control can provide better suppression of specific frequency harmonics. A mathematical model
of the motor system is established. Based on the Maxwell tensor method, the analytical equation of the electromagnetic
force is deduced. It is analyzed that the 5th and 7th harmonics will deteriorate the performance of the motor in terms of
torque pulsation and electromagnetic noise. A multi-physical field co-simulation model using Simulink and Jmag is
established. Simulation analysis is conducted to validate the theoretical analysis and the effectiveness of harmonic
suppression in reducing torque pulsation and electromagnetic noise.  An experimental platform is set up to analyze the
current and electromagnetic noise results before and after applying the strategy. The results indicate that the control
strategy constructed has a better suppression effect on the harmonic components of the main order of low frequency,
and optimizes the low frequency noise characteristics of the motor.

Keywords: permanent magnet synchronous motor; harmonic suppression; proportional resonance selfl disturbance

rejection control; multi-physics field simulation;electromagnetic noise
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